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| SRR R . STAT
liavek GRENTEVSKY end VEadyskaw . munsxx 4*‘”?-gr"*',‘STAT,

gom}.ta#ion Caonbre of the Tolirh Acaﬁemw of Sciencepa'V"rwaW«gf :

’
D

"f O.‘Ixtroduotory notey a.::J nndey-d lng phllosophy,

KLIDA /Digitalizing Tranglaicw o Addreee Paramet*eq/ 19“_;;

an ay :2bling aud regddreeglng PY O G TE which rep]aonq L=

serl itons by thelr numerical wainew in accordance Wbl DG
viow:..; given declaraticnu /ef. seciicns 4 anu 5/

A thorcugh formali“oﬁ deseripiion of tke KLIFﬁ lemrunce

~im given in another paver of cues qug thna, 4n the Toliowing
~pectiong of the prescut rupar ws ‘vireduce.only the nogs ine

‘portant information ahout the Tororl zide of the languase,
hoping that 1t will be sufTiciort fowp undorstanding min
prinﬂiples of the syntax of tho language, - ‘

~ In the present paper ithe authors aimed at exibitiny
features of the RLIPA +ranslatoy Cor the Ura1~2 wbich TR

. in our opinion, mozd dmpoxiant, new, and may . be usefull Fow

‘those whp work 1n the field of comptlera practlceo o
‘ LLIPA 1a ussd for autonntic perforwanca of tha follori%m.

'»_gpskss L ‘

0.1 Asaemblvng of sennvnteo pieces oi“a PrCSRims:
 togeshar, B

0.2 BSelecting aud imeluding deéired'btand&rd and

‘ library subroutines into wain. prorramme,

043 'Asaembl*nv of seodiong of thé main ProgYanme ,

0.4 Calling proper sections of the programme,

0.5 Transfer to, and fyrom the auxiliarv Stfidmun

; Translator for KLIPA has baen vonatfneted by a “team of

‘oelentists from the Compututlon Contre of the Polish Acadony

~of oiences. which ineluded, benides the. authors, Men., Jdodwion

Empacher, ina Jadwigs Zdan raka and Mr, Ryezard Soliaho

: form , of tho KLIZA is hy no means aooidental. There

R, bJ and 1arpa. trn factors which have determined the f£orm

STAT

¢ KDIPAs first of «11, KILIPA iz an examp efof the authopy?
aune'gl view on the automatic provramming and, dts connectlon
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~wilth Yhe lnternal orgaaisation Jioptena desiyu{ of uomputvﬁn;
gneondly, the ‘form of KLIPA is. up B0 certaln. dogroe, a worul
of unavoldable husta in waiol the Lan»uaga Paa been conatwucﬁad

Sinse we Hhink the £irod factor beinp of khe utmﬁet imnortaﬂvzs‘
wa ohell devote sdditionally a few worda %o expreaa ou poink g’ '
view. o SRR v

Tn oux opinion the logiecal deadmn of moqt of contemporary |
computers is not quite fit for optime’. aranslabion from an exier- .
nal langusge into mashine codes and tims the oxlsting txanslauoro -
ave elther very quiclk in opexatlion, hub produce programmea vory
rar from optimal fe.g. MAD, Manchester Autocode/y oOry coming neay
%o_our.understanding of the viord "opulmal“, are hopelessly glow
Je.g. SAKO/. . R

Some experta, noticaale goviet ones, are of the opinicn Hiva

in cases of wvery complicated programMIB, compilars /transla*r,.
produce Programmes more outimul then ihope produced by a PROEY T
working in machine coden. 1t seems, Lowaver, that thie way be Lxie
only 3f one 6 onpares coding in absolutba nddrogaes with a Lully
antomatic coding. Neverdesa, we shouli boar in ou mindn, that
thera exists o third goding sochndque, ¥iSe quasi-manna% o ediny
which congints in pregexving the form of machine codes while roliyv
ing ou an autommtio process for perfovmanna of mpre tedious sasii.

o

o found $h4t probwamminﬂ in KLIra de ootL easior and galekag
than 1t 1s in mackine cods, and 4dhere ie proctiosldy nothing 164
0 bo daglrod batter Lrom the Opitinﬁhﬂ tion point of view,

Of course it should no% be iniwvsd fhat the éuthﬁrs diﬁ?&“ﬂ‘d
the possibilities of 2 real autoccde. Ve only amess tha oplinlon,
*hat anphiﬂtjuated sutocodes naed conmputers which are tulld %o
neet very apacific demands, whilch orhcuwise have to be satiafLed
by long and timanconauming maquencen of opmratlons.

_ And the Ural-2 oomputer is anything but such a computer
v Vhen eondnluottng the KLIPA the auiioxrs have fo«nd very ugelfall

<o _the experience gaiend during exploltatlion of the Emal-z. a “olirn -
’ ,made Caum oomputerg oporntea in the Contre for'two yoarsa

. Decl L 0246
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~ i, Degexription of ths Upal-2 JELIN

s Tn the table 1.1 maln ebharss bavistlocs of tha computuv s Liekan,
The %ape rouder was aitached to the Tral=2 in our Centre wn w2do(
40 anzhlie the work with an alphsnumeriseld oodo, whinh was imposaible

on the orininal. gtandaxd Ura1~ vquipmenﬁo

20 uat of employed symbnlso .

KLIPA vuses the Sacond Intewnationul Taleprinter Codo whiun allaes
Loy uaing ¢l , . :

’7Otﬁe?Q>vlv albjel d’e Flalhlﬂ13lk{lsm}ngolplq’r[sit!u}ylwiﬁivxu_
Aoigures)uw 112]3[4]5(6]7]8]9)0] |
’delimitera,»un +p~}~,u .1 [ =g |SB LI cmxsmsmlank

'Jo Inacriptionso

- KLIP. uses a fixod sed of inecripiiong which may constat of one
or more Letiers, ¢.g. %X, oin; delta, april, Ineoriptiona ay:s used
for reprecentings diwactives, addrens ,urametrea. indices, «:viabla
and procedure /subroutine/ ilentificrs. Variable 1dentifiers moy
depand on parametres, which may be eliber symbolic /running indices/
or Pixed. If they are fixed, they way asgume one tho followlnv
fﬂrmsg which are identxnaln ) ;,,l;; o .

delta (%) é delfs + 5 e .delta'S*

0

, In the case. of symboﬁio indises, thc most alaborate Lorm thacy may
ansume Lss c:n + P, vhere o aad % wtand for any octal nuwbers
/not excending, hONbferp 7777/ aidd n is any, varieble idenm*fiﬁra
thus it is possidle $o write in correct KqIPAf‘stabementl

’

kappa (13pi + 637 N

which 15 undratood by the tranalator ag ‘XSpié ﬁégzth ‘variable 1x

an array of ﬁeppasu«<

4, Searching. .

© In KLIPA translaior & new methed . Tow iden%lfioation of inm”
! ooriptionn has been employed This mo?hoi teymed "characteriatle
»f:) function mathod‘“ ‘is, in a gense; » dawalopment of jdeaq ﬂrwcwnuod
- anl2] and ; 3}, and cen be auccessfully used in all procedizes in
which it ia ncceeaary 40 entablish o ocvreqpondenca batween alpha~ ‘_3
numerical worde and numurioal valunsq 8.8, in,automatic +ranslatlen L
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S | It us z;aééume 4  the wordr R sslde :x.‘at‘:im"x :»:'.3:'.‘0- W‘:‘lt,(; :
R by means of a code winteh a Fiuoa L ef unlfomn SYmOG.LE ”
c:)”rcmmu dg $o e lethes. Tho ‘i.‘w-‘uﬁ; pRVR arnd.tiox i, I‘ele'zrm b
Code may o6 ased 5 an oxze ) oi o a code, In this co ;3‘
a fized cei of pum hoi‘-:r/ paryen n o aach ’le%em Now, |
in sveh & codegy LIy yhEu word e m’berpx'ated as - u: ”
ge{igure nunber in e bLonal no 1th the Lanis 3 ; ' i
ponuch ag the el nber operoben cha*rmel tapeo TP
o vocabnlary, to v ¢ the werd: congideration bwem,
thero ara no wopat My ocabulary congisis ol -
£inite number of - 3, then 1L which “‘}_‘v..ve‘ *nfepmm nas
an elegant geome‘ 1 dnterpro. L |
Congider a Tec’ ular ooord.'ix;a;: 5yf3tom, n which the words
frown the vocabuln are pluvhbed & “ha O0x azis, ALl ona-lehion
wovds belong to T gegment 0«::,1 ; Leﬂer wordg bclof::: io
the segment ()1 . and o one OF RERCNY : O, (’j = 3” .
Yo, lot ‘wa der, . fox all ¥32bi g vgygtam :l.u%cse;cm r 0
co 3 Wiy, . :
D ) f‘m"“‘m le e 3 it there it a soed. invltha vocabw'sry,
(;‘f;a *1 q - whleh de 7o '..fanc:n'i.ed by'_:\lthe numhe}*p

e 0 obnorwiso. :
: 4 : Wb niens TPCR inas L
introduciag nov 4 conblnens varieo s X we‘chief ! o

[y

§ 1 k)= o) for b o-¥/2 x-;%ﬁla.

It in eauy o e, shate

, ’r‘g 4 ‘
E‘:‘ 14 i '
.3 . Q(Y : ~

o
v B LS ,.,4 mn-q'.nu: o “a

« 3 Giee G,
o yRT

.

)
£}

Oui* noxt step ia to obtain auosh a
: wﬂl n.a’cisfv the e ondidi.on
?, -l

.- 5 ) SEA o
: .u:r—- 1 o 07 g )',r‘ ) 3!\:3..‘(1,
%‘l;r’ ( BN h ; S ‘
. ‘ gt o ‘ w o
,:« ) whore N deno?ee thie punboar of B'i?ters in th_a ongq?t word jl
I / L) -‘ m R .
~/  the vocalmlary, and Q4 (5" €41 1"3}

Needless to gsay, the frarst oxm (3 ¢hould s tisfy

an addltionndl
rnondition, namalys
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if I‘ 18 an posativs »n+syww‘ o= ﬁ(a) shnuﬁﬁ almo be
a poaitive inme“ew. R -

“In the mes s Shvicug an tdestilor @ de the addrasa in w“?ﬂﬂ'“
informaiion aheih *he Wnyu,g e J"?Bd. '

i : ,

- The ginplest wranafors, vizs. wbe Lin@ar ones Y om BREC, Se
qu169 sood fow e pnrpo 33, oopacially if'@ﬁriou" ﬁegmos*' ‘
§ 4 6 gaq vR nhoome varlowd nontiidy 8 “end ey0 One phonid
alwaye remenboes, hab Poave Lo one-vulned transformg Lewe

#E) 4 B gd ar By z&“

Tig. 4.1 presenta the gaomotrical Jntespretatlon cf $ho idesa

explained above, for e vocabulaiy consioting of two ona-lotier
worda, and four two-letiex wo*dag 2nd for a- quinary coda.

In tablo 4.2 wordsq their quinery rmpraaentationg approyrlat
trunsforms and addiase divectory ior this: example ara lishau

rTab le A

o VAT TR ARG W

Vord . Ouinanry repweaentatlon traneform addrogsn
for e, . ‘ :"\b. ‘e N
i) 1 | - 1.9 S
M L yepx+ iy
“ . P .
O | 24 5
Vil C? - 22 I3
L:Z“yv‘ xﬁ& ’ 43 &

Vaated regiqtn»q are 4 and 7

In p:aati@ea the EKELIPA “tpenalstor proooeds mlong aliphtly
different lines. Considsr firad o lotiews of & g ven inseripe
tion, DLetbters nelot, ne21d, eo. =ve akipped out. £ an ia-
apription sontaling less than n letters. than the follawing
procedure is intermupled after “the last 1etter 1 beinz read.
As soon as.the Jmﬁh lotter /tyauied as j-th ¥32-baslg-sya=
ton® digit xdl 1a being read, the computer evaluatass

fj"’ faj j -1 ‘* yd + 03, 1‘ fJ?‘M then

fd waK, otherwise fj:e fd"

For a set of inacriptions which 1g used by KLI?A languape.

following values of constantes have baen found to satiaf;
the optimaliaation denandas ' ’

.4. Declassified in Part - Sg_nitized Copy Approved for Release 2012/01/06 : QIA-RDP870T00246A017900440001-5



—

.

'\...'.)

/e

e

(P\'.
L/

S

[ B R BUS——|

Declassmed in Part Sanltlzed Copy Approved for Release 2012/01/06 : CIA RDP80T00246AO17900440001 -5

wg_s«d‘

11_54? Va255, Naif9, syml or 1=2,3,4,

012‘3033 Ozﬂige, O\l""ﬁﬁg ".3':2'73" :3{)’foﬂo°

Uaing such a transform we gots gv;ffg‘i
53 , AT
: A A 1%
. Jab( ("d(y)) u‘

Such & Lloss of memory celis is anply rewarded Ly a VOry
bhigh speed of transietion achioved due to quisk ldentiilontion
of inscripilons occuring in the vrogrammss. As a matior o
fast KLIPA programmes sxe¢ trsuslztved at $he apeed allaowed
by %the tape veadey, d.u. aboud 400 ubaraaters per g6Gond.

A method Por datermining the coad fioiants of the tvuastorm
‘described above uig now being uevainpped by the authoos and
will be publighed sepanraily

5, Allocatlon of giorape #imee.

A programme written in XLIPA e dividedlim*o'aec&¢on@a
TThen ths programme is beins obayed oue .section only g rsoords
ed In the weldr store. Jecilons mey be 1ntarchanqad and bebnve
in the way exaotly similier %o chapiors in Manchester [ %ow
ccde g?] Thera is one mignificant differsyoe, howsvaer, ~awmpe
ly, the section length, though hoing fixed for 3 glven pramre
raoms, may vary in ceriaiun iimids ivom one programe o oaokbex,
aocovdingly to the progremmer’s dasire, A skiifall PG NDE
may derive cbvious adV&rfaﬂea Lyom %hks fenture of EX24A,

Siree such a fecture ¥ an exwternal 1anguage dg somenhnt
wnugual, we teke the 1libewrty %o give some detaiLs shout now
"4t ia done. During oxaecuticn of a bregramme weitton in HHIDA,
:l.n the main store #here rrs sowme roplsters allocated fop Wopie
ing cells of standavd sulzeutinse el for parda of tvenslatos
/red-tape dontiney of it/. The rem:inder of tha atore ‘el
tutes a "propramr:»®s 1ittls acre", which he should divide
between verisbles fand ccustents/ of the prograwne, and -
the progromme /or vather a seciion of it/ itsell. Numerlcal
quantities may be regarded as forming two classes. ALl the. QUan-
titles, which are ne.led for thig pection of the programme

which is actually being absyoed, and o n 1 y for this sectiom
“belong. fo,thu firat olass. Al quan*itiee nnoded in at loask MR

1+ Declassified in Part - Sanitized Copy Approved for Release 2012/01/06 : CIA RDP80T00246A017900440001 -5
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. I3 a I3 - - ‘ ‘ e L . }

. g

; S tﬁo'cscﬁ‘cns welong ¥e Yne w0 wlnms, anﬁ w113 Be Ty

(
f <W) .- forth: salled Benﬂrwl gortaghion . 35 g impo¢t;m* Hha et
f ' waricbles suﬁuld’be Bn54% whon seovions: are »wt@““t wmzim
? The d*vec*ivevmoutaws ¥, whore § 1s any provioualy doclame
i
H

ed parameter or ocﬁn]'nuohe,; precads . the body of « unuﬂ:n‘u“fJ
ma, and results in dunitiniing special: red~taao subrcukixw_‘
of translator which divides %he vemainder of the abose oo -
' jween the menticned prpta Needless $0. sayp she T o
; paramétér/ ¥V indlentag haw MY raoieters ara ﬁo be anwwwnd
. _ 1 Lon gén@ral vawiablego The somo yonbine evajua%aa PR P RATH e
L cally the smallest ﬁﬂﬁﬁibl& Intiel that may be weed in « naw'}

; o . gicma of this paetlcuizr progvarm e which wes precedsd by
| & gogtaws N ddreckive. Wbl "nﬂllest value ils sftaiwsrds

gutomatically inmected everywhexe instead of ye {shord _
for *poczytek"a bhegining/ lobelz. The 3 providrn a conw-'f
verient "veﬂo po;nt" for relative addreaaing T

' ‘6. Tugtruction form. | L |
<) ‘ KLI?A inuvructiom conoidta of two partsv‘fuv |
| o opsrutional p&rl,Ap - ‘
b, addross pard.

The flrat parts oecagiods 0l tvo uctal diglts whigh may be _
preceded by a8 -~ slbag 1T the ivetructionﬂis to be modiflna
in_gide of an sutomatic cycle. R :
The cddresse pavt is sepzratod from operational par% by ony
namber of SP eymbols /spaces/ snd may be weitten in awy of

the following formes an agtal nvabor, an inscwiptianb and
an cotal pumber, an ivsoripbion cnd an octal hupbex aap&rn%ed
- by the » G sigr, ar luscripiion with a parameier.
| :" embraged in round brackshs. 51 ctal numbers in the ddvees
! © . part mugt nod excead TTTT. the cédress part may as woll be
;’l ~ empty.. U \
f Examples of KLIPA instructicags :
A 37
- 4 176 T S
-56  beta - notet kluoz = the key
23 kluez 4 "
. e k4 81 0
27  gowms - 7654 B

@2 “;(22 "-5);f y

| o o : e . SR L .
“1- Declassified in Part - Sanitized Copy Approved for Release 2012/01/06 : CIA-RDP80T00246A017900440001-5
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one item for each teleprinter aymelg This dictlonary cccu-
plag locubione faﬂm koo v 3% inclueively. 48 soon as
the directive blov 19 1dentifled on the k + 22nd cell a jump
4nstruction is sont. Thiz Jump instructionlleaas to anothux

; Fe Culltng'in'grhwwuﬁiﬁa:, . RN -
é <:> Phe standard é@hrmuﬁﬁiu iral fov .HLIFA'”iﬁol*fnes N
; | coaﬁ-tangjarptanv grp, lig, ehy cb th, entier, b ol ¢} /svux*z‘
) rcow/. we Jouble ookl cayta] /oy voading and converhing
i " “into Dinarieon ono Aaotial fromboer/, Crulad /for printiog oul
} ona declmal pumber/ and comg au‘J?*“*y subroutineaq (alling
; x | I hest explained hy exampless » L ‘
e a. 42 % b, a2 o=
i : R 22 oin peoetm L 0
56 22 wqo e
V_ " Ne oy oo S
é In the evample a. yi=sinizi, and in‘the3e;3mple' be yim o
é are evaluated. ‘ ‘ e -0
i ‘8imlliarly to the Menchester Au oda any of the atandard
; functinma may be treated as & Vauds 31@“ /of° E?*/ Af dos jead,
; , A prégrammer dess net daclars th values of inﬂcript*wqq
: (:} : used for identificedion of wtandoed pvoceduwes /aubrouujnenf
: 8. Mod ificatlonq | | ' u?ﬁ{ﬂ' f}f o !g i
| One more Laature oP the KLIPA u:amslatorgdéserVQS‘terbcf5 |
mentioned. In Yha transliiior wu v eften;uSé ﬁﬁe‘machiva '
instryction 30n( . This ingt trnebion J)ows’for’usﬁﬂu any ms;n
‘store reglster sz an B vegisbor”, If eny other instruciiorn
is preceded by the 30u, the computer adds the aom%eni of ™
i vegister *o that instrucilon mnd ahnys euch e eompound inabruCa
tion. This is Yreqwently uvad for uyganiaing;multmway switchen
and checlking the foemnl « ovreoinesuy of afprogrammn wri%tan in
'KLIPA, R - S
A telepwinter oyabul i m,sw%nﬁu &abendinﬁ%bn ne posiiion
§ tn the programme 1n whigh i ¢onwn Qe8o 8 wliaiag after dis-
: , roctive Blak denotea the el el T +losk of nmmb*rs, gn all
i - - other posiilondg {hbfﬁﬁ et be vk rpreted as.a Lormal onwow,
Y Puring teenglailon of a programae, oA the main gtore thova .
} T ig #o-callied dletiramwy of aymools, eentaining 32 dtens, doda
o

wd—

AN
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AR
.
plece wl L4 dhe cwapleily s
o~ Y ’ N N o
- blocl pos nshon off wheteomi v
0o b d&ruﬂm*vﬂ hpﬂ e ddess ned, daothe oo Hino fohld,
anothor duwup ingkewaties Saadio o g Uppdnteeryopegn g hap?

L rad charaster, o wethow
Ll by sent bo weslator Joell

subroutine, te buing e .
ita actal rep*erwu%atmvw'ii
After th¢su & osanaence o
. 30 154
' | E A iown 22 i the upaondition
“hooms daterpretation of anyo
e Duee zzvore, 0o Gonineie

Jumv cunatrusblion, soeyw

GLZ0L S Cefme v o o o
Cgons ave weceogory $o DOo iy sootode. By the war, 476 [oude
o will ﬂoiiwﬁ the dwpl L ”wnaracterlami Zornghlon

methed® in tha desemibod .

of i« 1. wopking ue

9, Bruample of a' ppogyerdie OONsL 0 s

-goodlong, '
, 84000
Covogtawy gD [ 2

i

cion of the maln stors ciwco
wwl variables urd definl
e nctmn legthe

()

: Ke=ge i

“'wm&V&“iOﬂS which hﬁlu
: Wsm 04”5 .

n\n?-b&lﬂ-o

> i5ione which. Rold fox
ondy.

| : &y ’ T o
; ng=3HUd { Honal
< T e p . - nan
82w i VOB BEas
i pc ) % W AP G it N A

A N TR era TN

T 9N MO S P e

g ﬂmmﬂfical"velues‘PqL
C w2 and adp the JOllduu
who expamu*? ?dfta'

‘ A i Y 9SS %

w»ﬁm-»u:uu- LR UL

3'&&‘»2) W L a0 63 e v ) 3

sovion ard disht of qm akdan,

i
) asdadimwos 3 |
ain S
? © avaten
‘ »q °

’nr‘:vra e veeas i
A.. S

O I Othey sacihl B PR .

. . | aekejur 4 P Faidd wgseetion, the exseution

' b oos ﬂalﬁa P the srogranme will staxk frop
i QO ‘ ,  wan whon 4, dmstruction iebaliwd
LUG Vi Teilo . . .
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